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ABSTRACT:  The histological features of both the bark and leaf of a poisonous plant 
H.ferruginea March responsible for contact dermatitis has been reported. 
 
INTRODUCTION 
 
Holigarna ferruginea March (Fam. 
Anacardiaceae) is a tall deciduous tree 
(illustration 1) having an acrid juice in all its 
parts (Iyengar et al 1987).  Plants of this 
genus Holigarna have been known to cause 
‘Rhus’ – type contact dermatitis (Chopra et 
al 1958) and are the primary  cause of 
occupational dermatitis in South Kanara and 
Konkan of South India.  The extraction, 
isolation, characterization and clinical 
studies on the allergenic principle Laccol (3 
– heptadecadienyl catechol) of H. ferruginea 
have been reported earlier to this by us 
(Kulkarni et al 1987,  Srinivas et al 1986 and 
Srinivas et al 1987).  Being a toxic plant the 
study of microscopic features was 
undertaken which would also help in the 
identification of plant parts responsible for 
contact dermatitis.   
 
MATERIALS AND METHODS 
 
The plant samples were personally collected 
from different localities with in 3 Km from 
Manipal.  The plant was identified with the 
help of floras and local taxonomists and the 
specimens have been preserved in the 
college herbarium.  Free hand transverse 
sections of bark and leaves were taken.  For 
powdered study, the bark and the leaf 
powdered and passed through Sieve No.60 
were used. 
 
STEM BARK 
 
A TS (illustration 2) of the stem bark shows 
from the periphery to the centre –  cork, 
cortex, secondary phloem and medullary 
rays.  Cork is several layered radially 
arranged and consists of rectangular cells 
with brownish contents.  It also contains 
bands of small rectangular, lignified and 
pitted stone cells and sclereids. Pages  327 - 334 
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Parenchymatous cells form the main bulk of 
cortex and contain a few simple starch 
grains and calcium oxalate prisms.  A band 
of rectangular lignified sclereids is also 
present.  Small groups of sclereids may also 
be seen distributed in the cortex.  Secondary 
phloem consists of phloem fibres and 
medullary rays.  Pholem parenchyma 
contains simple starch grains and prisms of 
calcium oxalate.  Pholem fibres are small, in 
groups, thick walled and lignified.  Some of 
the Parenchyma cells surrounding the fibres 
also contain calcium oxalate  prisms.  
Medullary rays are wavy, traverse 
parenchyma radially and are not very 
conspicuous.  A characteristic feature of the 
bark is the presence of schizogeous ducts or 
canals containing the highly corrosive sap.  
These are seen mostly in the secondary 
phloem region and a few in the cortical 
region.  Cavities are fairly large and are 
surrounded by a regular lining of cells. 
 
POWDER STUDY (Illustration 3) 
 
Powdered bark is brownish in colour and 
shows the following diagnostic characters.   
Phloem fibres are either in fragments or in 
groups encircled by parenchymatous cells.   
Some cells contain calcium oxalate prisms.  
Fibres are thick walled and lignified.   
Transversely cut medullary rays are also 
seen in some groups of fibres.   Groups of 
sclereids both from the cork and cortex are 
present.  Stone cells from cork are smaller 
with smaller lumen, while those from 
cortical region are bigger having larger 
lumen.  Stone cells are lignifies having 
uniformly thickened walls.  Fragments of 
cork with thin walled  cells containing 
brownish matter are seen and appear 
polygonal in surface view.  Long fragments 
of secretory ducts are seen surrounded by a 
layer of parenchymatous cells.  Ducts appear 
dark brown or blackish in color.  Prisms of 
calcium oxalates are found along the fibres 
in the parenchymatous cells and freely 
distributed in the powder. 
 
LEAF  
 
Leaf TS (Illustration 4 & 5) shows a bifacial 
structure.  In the lamina region, the upper 
epidermis consists of single layered 
rectangular cells with very few covering 
trichomes.  There is  a single layer of 
palisade cells which are radially elongated 
and compactly arranged.  Between the upper 
epidermis and the palisade layer, 1 to 2 layer 
of collenchymatous cells are present, the 
walls of which are highly thickened due to 
cellulose.  Spongy parenchyma is a loosely 
arranged tissue and some cells contain 
clusters of calcium oxalate.  In leaf as well, 
schizogenous ducts are seen distributed in 
this very region. These ducts have rounded 
cavity around which is regular row  of 
secretary cells and these are covered by 1 to 
2 layers of sclerenchymatous tissue.  The 
lower epidermis shows stomata and few 
covering trichomes. 
 
MIDRIB 
 
The lower and upper epidermal layers of 
lamina are continuous in the midrib.  A few 
multicellular  long covering trichomes are 
seen on the lower epidermis.  Strips of 
Collenchyma appear below the upper 
epidermis and above the lower epidermis.   
In the central region of the midrib, well 
developed vascular bundles are present, 
which hare surrounded by 1 to 2 rows of 
prominent schizogenous ducts.  These ducts 
are covered by scierenchymatous tissue.   
Many cluster crystals of calcium oxalate are 
seen above the lower epidermal cells. 
 
POWER STUDY (Illustration 6) Pages  327 - 334 
Leaf powder is light green in colour with 
mild odour and acrid taste.  Following are 
the diagnostic characters: 
 
Mesophyll – fragments of mesophyll tissue 
containing cluster crystals of calcium 
oxalate in large numbers.  Stomata – are of 
anomocytic or ranunculaceous type.   
Trichomes are of covering type, few in 
number, brown, uniseriate, multi cellular 
and thick walled.  Secretary ducts – 
fragments from the midrib and lamina 
region which are elongated and dark 
brownish or black in colour.  Xylem vessels 
–  groups of lignified  xylem vessels show 
spiral, reticulate and pitted thickenings.   
Sclerenchyma  –  groups of sclerenchyma 
tissue, the cells of which are long and have 
pitted and lignified walls.  Collenchyma  - 
fragments of collenchyma from the midrib 
and lamina region whose corners of their 
cells are thickened by cellulose. 
 
RESULTS AND DISCUSSION 
 
Allergic contact dermatitis due to various 
members of Anacardiaceae is a common 
problem among the outdoor workers of the 
South Kanara and Konkan area.  Among 
these plants Anacardium occidentale   and 
Semecarpus  anacardium  have been 
extensively studied for various purposes.   
Surprisingly  Holigarna  species which are 
abundant in South Kanara and Western 
Ghats are not yet explored.  The only 
species studied to some extent is 
H.anottiana  while other species are 
untouched.  Ethnophamacognostic enquiries 
revealed that since ages these plants are 
known to cause contact dermatitis and hence 
people who are aware of this fact avoid 
contact with such plants.  Ayurvedic 
Vaidyas added information that ‘pitta 
prakriti’ persons are more susceptible to this 
type of allergic contact dermatitis. 
 
The plant Holigarna ferruginea  March 
(Anacardiaceae) which has taken up for 
detailed investigations was collected and 
identified with aid of different floras and 
medical treatises.  While chemical and 
clinical investigations of the said plants have 
been reported by us elsewhere (Kulkarni et 
al 1987, Srinivas et al 1986, 1987) herein we 
have reported the salient features of 
microscopic studies of both the bark and the 
leaf.  Characteristic features of the bark are 
the presence of sclereids or stone cells in 
cork and cortex region and presence of 
simple starch grains and calcium oxalate 
prisms in phloem parenchyma.  Another 
distinguishing feature of the bark is the 
presence of schizogenous ducts or canals in 
which the irritant sap flows.  These are 
present mostly in the secondary phloem 
region and a few also in the cortex region.  
The characterstic features of the leaf are the 
cluster crystals in mesophyll tissue, 
anomocytic stomata and thick walled, 
multicellular, uniseriate covering trichomes.  
Again the distinguishing character of the 
leaf is the presence of schizogenous 
secretary ducts in the midrib and lamina 
region.  Attempts were also made to 
distinguish some of the species available 
here both on the basis of macroscopical and 
microscopical studies.  While H.ferruginea 
could easily be differentiated on 
morphological characters from the two other 
species available here H.arnottiana  and 
H.grahamii, no significant differences could 
be seen on the basis of histological studies. 
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